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oscillate within narrow limits of range. That they do move, how-
ever, is suggested by the facts of diffusion. A drop of dye soon
discolors a whole vat of water even without stirring, and two
solids resting in contact will gradually interpenetrate each other
if enough time is allowed. Solid gold is 70 percent heavier than
solid lead; yet store lead on gold and in a few years you can find
that molecules of the heavier gold have diffused upward into all
parts of the mass of solid lead. How such motions can exist within
an apparently poreless solid will become clear when we introduce
the electrical evidence and find how important a role empty space
plays in the composition of solid matter.
It should be understood that not all the kinetic energy of molec-
ular motion, or heat, registers itself as temperature. Apparently
only the motion of the molecule as a whole affects the thermometer.
But compound molecules can also spin like dumbbells thrown
through the air. Here we are getting into a difficult field in which
we shall not attempt to go very far beneath the surface. Super-
cooling; the interlocking of molecules to form crystals; and nu-
merous other phenomena, including electric, optical and x-ray
effects, come to the aid of the scientist.
The apparent disappearance of heat energy during the processes
of melting and evaporation is readily understood. When the
molecules are as closely crowded as they are in liquids and gases,
they attract one another. How great the forces of molecular
cohesion are may be inferred from the result of an attempt to pull
an iron stove poker apart. During melting or evaporation, work
must be done to separate the molecules, just as in separating the
plunger of a pile-driver from the earth. The kinetic energy of
moving molecules, which is heat, now becomes, in part, potential
energy. Thus in pulling the molecules of a solid apart, in loosen-
ing them up, so to speak, work is done, and potential energy is